Electrical stimulation enhances viability of human cutaneous fibroblasts on conductive biodegradable substrates.
Electrically conductive biodegradable polymer membranes were prepared by mixing conductive polypyrrole particles with poly(L-lactic acid) solution followed by solution casting and solvent evaporation. Multi-well electrical cell culture plates were fabricated to host electrically stimulated cell culture and monitor parameters. Human cutaneous fibroblasts were cultured on conductive membranes with or without electrical stimulation (ES). Cell count, MTT, Hoechst staining, and SEM were performed to characterize the cells. The membranes supported the adhesion and proliferation of the fibroblasts in both the presence and absence of ES. In the presence of direct electrical field strength of 100 mV/mm, cell viability on the PPy/PLLA membranes at 2 and 24 h was 2.2- and 4.0-fold (p < 0.05) respectively of that on the same membranes without ES. Direct electrical current ranging from 2.5 to 250 microA/mm had no effect on the viability of cells cultured on the gold-coated Petri dish. Electrical field applied to conductive biodegradable polymer surfaces is therefore an effective approach to upregulate the mitochondrial activity of human skin fibroblasts.